Supplementary
. Single NC PL blinking measurement. A representative PL intensity versus time trace measured for a single Qdot 655 CdSe NC showing an "on"/"off" intensity ratio of >100. In this experiment, the 488 nm laser (~100 W/cm 2 )
was focused through an immersion oil objective (N.A. 1.3) on the NC film sample. A single NC was located with a scanning translation stage and its fluorescence was sent to Si avalanche photodiodes for the time-dependent PL intensity measurement.
Supplementary Figure S4 . Ultrafast pump-probe measurement. Transient absorption curves measured for the solution Qdot 655 NCs. (a) When the average exciton number <N>=~0.08, the curve can be roughly fitted by a single exponential decay with a lifetime component of ~20 ns from the radiative decay of single excitons. (b) When the average exciton number was increased to <N>=~0.2, a fast decay component of ~1.73 ns can be resolved. The early-to the late-time amplitude ratio of this fast decay component is obviously larger than the value of 2 expected for biexcitons with the two-fold degeneracy of the 1S electron state. This implies that the measured trace might have contributions from both biexciton and charged exciton decays. In this experiment, the power-dependent exciton dynamics was studied using a two-color pump-probe technique with a time resolution of <200 fs. Femtosecond pulses at 800 nm (pulse duration ~ 90 fs, repetition rate 1 kHz ) from a regenerative Ti:Sapphire amplifier (Libra, Coherent Inc.) were split into two beams. One beam is used to generate the probe beam at 650 nm with an optical parametric amplifier (OperA Solo, Coherent Inc.). Double frequency of the other one at 400 nm was employed as the pump beam. A high performance translation stage (IMS600, Newport) was used as an optical delay line. The signal was detected by a lock-in amplifier with a balanced receiver.
